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(54) DETECTING APPARATUS FOR OXYGEN CONCENTRATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a detecting apparatus 
which controls electric power supplied to a heater, which 
prevents the temperature of an oxygen sensor from being 
raised and by which the oxygen sensor is maintained at an 
activation temperature by a method wherein the degradation 
of the oxygen sensor is judged on the basis of an increase in 
the internal impedance of a detecting element and a target 
impedance is changed so as to be increased. 
SOLUTION: A heater control circuit 46 duty-controls electric 
power supplied to a heater 33 from a battery power supply 
VB according to the element temperature or the heater 
temperature of an oxygen sensor 26, and it heats and 
controls the heater 33. When the oxygen sensor 26 is not 
degraded, a CPU 48a feedback-controls the electric power 
supplied to the heater 33 in such a way that the element 
impedance of the oxygen sensor 26 becomes a prescribed 
value. Then, when the oxygen sensor 26 is degraded, a target 
impedance is changed according to its degradation. At this 
time, when the electric power supplied to the heater exceeds 

a heater electric-power judgment value, it is judged that the sensor is abnormal, the electric power 
supplied to the heater 33 is controlled so as to prevent the temperature of the oxygen sensor 26 
from being raised excessivel. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The oxygen sensor which has the heater (33) which heats the sensing element (34) which 
outputs the current proportional to an oxygen density, and this sensing element (34) (26), A component 
impedance detection means to detect the impedance of said sensing element (34) (201-203), So that the 
component impedance detected by said component impedance detection means (201-203) may be made 
into a target impedance The heater electric supply force-control means which carries out feedback control 
of the supply voltage to said heater (33) (105), A degradation judging means to judge the degradation 
condition which the internal impedance of said sensing element (34) increases (401-403), Oxygen density 
detection equipment characterized by having the target impedance modification means (405-407) to 
which said target impedance is made to increase when said degradation condition is judged. 

outputs the current proportional to an oxygen density, and this sensing element (34) (26), A component 
impedance detection means to detect the impedance of said sensing element (34) (201-203), So that the 
component impedance detected by said component impedance detection means (201-203) may be made 
into a target impedance The heater electric supply force-control means which carries out feedback control 
of the supply voltage to said heater (33) (101-103), A heater electric supply force detection means to 
detect said heater electric supply force (301-305), A heater electric supply force comparison means to 
compare said detected heater electric supply force with a predetermined decision value (401-403), 
Oxygen density detection equipment characterized by having the target impedance modification means 
(405-407) to which said target impedance is made to increase when it judges that said heater electric 
supply force exceeded said decision value with said heater electric supply force comparison means (401- 
403). 

[Claim 3] Said heater electric supply force comparison means (401-403) It has the 1st comparison means 
[ the 1st decision value / force / said / heater electric supply ] and the 2nd comparison means [ the 2nd 
bigger decision value than said 1st decision value / force / said / heater electric supply ]. Said target 
impedance modification means (405-407) When judged with said heater electric supply force having 
exceeded said 1st decision value with said 1st comparison means, it is made to increase to the 1st target 
impedance. Oxygen density detection equipment according to claim 2 characterized by making it increase 
to the 2nd bigger target impedance than said 1 st target impedance if judged with said heater electric 
supply force having exceeded said 2nd decision value with said 2nd comparison means. 
[Claim 4] Oxygen density detection equipment according to claim 2 or 3 characterized by establishing an 
abnormality judging means in a sensor (504, 506-510) to judge the abnormalities of said oxygen sensor 
(26) when said heater electric supply force exceeds an abnormality decision value higher than said 
decision value. 

[Claim 5] When the operational status detected by operational status detection means (49) to detect an 
internal combustion engine's operational status, and said operational status detection means (49) shifts to a 
steady state, control by said heater electric supply force comparison means (401-403) is performed. 
Oxygen density detection equipment of any one publication of four from claim 1 characterized by 
establishing the means (503) which enables modification of the impedance by said target impedance 
modification means (405-407). 

[Claim 6] The oxygen sensor which has the heater (33) which heats the sensing element (34) which 
outputs the current proportional to an oxygen density, and this sensing element (34) (26), A component 
impedance detection means to detect the impedance of said sensing element (34) (201-203), So that the 
component impedance detected by said component impedance detection means (201-203) may be made 
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into a target impedance The 



of the supply voltage to said heater (33) (101-103), A heater electric supply force detection means to 
detect said heater electric supply force (301-305), Oxygen density detection equipment characterized by 
establishing a target impedance setting means (401-407) to set up said target impedance so that said target 
impedance may become large, so that said detected heater electric supply force was large. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to oxygen density detection equipment equipped with the 

oxygen sensor. 

[0002] 

[Description of the Prior Art] Conventionally, in the Air Fuel Ratio Control system, the limiting current 
type oxygen sensor (oxygen density detection equipment) which outputs the limiting current proportional 
to the oxygen density in exhaust gas is used. This oxygen sensor does not output the limiting current 
proportional to an oxygen density until it is activated at predetermined temperature (activation 
temperature). Therefore, in order to maintain the active state of an oxygen sensor, the temperature of the 
.sgnsmg^ el fment»m«an^ 

oxygen sensor is controlled (chip temperature feedback control). 
[0003] 

[Problem(s) to be Solved by the Invention] Feedback of oxygen sensor temperature is performed based on 
the impedance of the sensing element from which an impedance changes according to temperature. The 
impedance used as activation temperature is made into the target impedance at this time. However, if an 
oxygen sensor deteriorates, the internal impedance of a sensing element will increase it. Since the 
impedance of a sensing element is increasing even if the temperature of an oxygen sensor is activation 
temperature at this time, the heater electric supply force is made to increase so that it may become a target 
impedance. The temperature of an oxygen sensor rises in connection with this. The problem that 
degradation of an oxygen sensor is promoted by this temperature rise arises. 

[0004] In view of the point describing above, this invention prevents the temperature rise of the oxygen 
sensor accompanying the increment in the internal impedance of the sensing element by degradation of an 
oxygen sensor, and aims at aiming at maintenance of the activation temperature of an oxygen sensor. 
[0005] 

[Means for Solving the Problem] In invention given in claims 1-6 in order to attain the above-mentioned 
purpose So that the component impedance of the sensing element (34) from which an impedance changes 
according to temperature may be made into a target impedance In the oxygen density detection equipment 
which has the heater electric supply force-control means (105) which carries out feedback control of the 
supply voltage to a heater (33) It is characterized by having a degradation judging means (401-403) to 
perform a degradation judging based on the increment in the internal impedance of a sensing element 
(34), and a target impedance modification means (405-407) to change so that said target impedance may 
be made to increase based on a degradation judging. 

[0006] By changing a target impedance into a new target impedance by this, when an oxygen sensor (26) 
changes into a degradation condition, the supply voltage to a heater (33) can be controlled, the 
temperature rise of an oxygen sensor (26) can be prevented, and an oxygen sensor (26) can be maintained 
to activation temperature. It is characterized by having established a heater electric supply force 
comparison means (401-403) to measure a decision value and a supply voltage predetermined [ according 
to degradation of a sensing element (34) ], and establishing a target impedance modification means (405- 
407) to change a target impedance when a supply voltage is larger than a decision value, in invention 
given in claims 2-4. 

[0007] Thus, when larger than a decision value, the temperature rise of an oxygen sensor (26) can be 
prevented like claim 1 by changing a target impedance. Furthermore, since an oxygen sensor malfunction 
detection means (504, 506-510) is formed in oxygen density detection equipment in invention according 
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to claim 4 and the abnoimalit^Klging of an oxygen sensor (26) is carried cu^^ turns out that the power 
of an amount with which the oxygen sensor (26) has reached the capacity-limitation is supplied to the 
heater (33) for example, and maintenance of the function of an oxygen sensor (26) can be aimed at. 
Moreover, waste of power can be prevented, when degradation progresses and the predetermined range is 
crossed. 

[0008] An operational status detection means to detect a **** engine's operational status in invention 
according to claim 5 (49), Feedback control is performed when the operational status detected by the 
operational status detection means (49) shifts to a steady state. For the increment in the heater electric 
supply force characterized by establishing the means (49) which enables modification of the impedance 
by the target impedance modification means (405-407), those with two kind, The increment in the heater 
electric supply force according to the increment in a component impedance according [ one ] to 
degradation of an oxygen sensor (26) and another are the increments in the heater electric supply force by 
the fall of exhaust gas temperature. When the latter is explained, also depending on exhaust gas 
temperature, activation of an oxygen sensor (26) is activated with low power, when exhaust gas 
temperature is high, and high power is needed when conversely low. For this reason, the increment in a 
component impedance becomes clear by judging whether it is that to which the increment in the heater 
electric supply force originates in any. 

[0009] Thus, by detecting a **** engine's operational status, it can decide in what the increment in the 
heater electric supply force depends on the increment in a component impedance, or the thing depending 
on exhaust gas temperature, and modification of a target impedance can be ensured. Invention according 
to claim 6 is characterized by establishing the target impedance setting means (401-407) changed so that a 
target impedance may become large, so that the supply voltage to a heater (33) is large. 
[0010] Thus, the temperature rise of an oxygen sensor (26) can be prevented lik e c l ai m 1 setting-up jthe 

[0011] 

[Embodiment of the Invention] Hereafter, the operation gestalt which shows this invention in drawing is 
explained. Drawing 1 is the block diagram showing the outline of an internal combustion engine's air- fuel 
ratio control system in 1 operation gestalt of this invention. In drawin g 1 , the inlet pipe 2 and the exhaust 
pipe 3 are connected to the 4-cylinder jump-spark-ignition type gasoline internal combustion engine 
(henceforth an engine) 1 . An air cleaner 4 is formed in the maximum upstream section of an inlet pipe 2, 
and the surge tank 5 is formed while being an inlet pipe 2. The throttle valve 1 7 interlocked with treading- 
in actuation of the accelerator pedal which is not illustrated is arranged in the upstream of a surge tank 5. 
The ISC valve (idle revolving-speed-control valve) 19 is formed in the bypass path 18 which bypasses a 
throttle valve 1 7. 

[0012] Moreover, the injector 6 is arranged by the inlet pipe (suction port) 2 for every gas column in an 
engine 1 . The fuel in a fuel tank 7 is sucked up by the fuel pump 8, and is supplied to a pressure regulator 
10 through a fuel filter 9. A pressure regulator 10 makes a fuel tank 7 carry out the return of the surplus 
fuel while supplying the fuel whose pressure was regulated to the constant pressure to an injector 6. An 
injector 6 opens by the electric power supply from a dc-battery 15, and injects a fuel. And it is mixed with 
inhalation air, and the injection fuel by the injector 6 serves as gaseous mixture, and is supplied to the 
combustion chamber 12 of each gas column through an inlet valve 1 1. 

[0013] An intake temperature sensor 20 is formed near the air cleaner 4, and an intake-air temperature is 
detected by this sensor 20. Moreover, the pressure sensor 22 of inhalation of air is formed in a surge tank 
5, and the pressure of inhalation of air (inhalation-of-air negative pressure) is detected by this sensor 22. 
The coolant temperature sensor 23 for detecting the temperature of an engine cooling water is formed in 
the cylinder block of an engine 1 . 

[0014] The ignition plug 13 is arranged in the combustion chamber 12 of each gas column. In an ignitor 
14, the high voltage is generated from the electrical potential difference of a dc-battery 15, and the high 
voltage is distributed to each point fire plug 13 by the distributor 16. In the distributor 16, the gas column 
distinction sensor 24 and the crank angle sensor 25 are arranged. The crank angle sensor 25 generates a 
crank angle signal for every (every [ for example, ] 30-degreeCA) crank angle predetermined 
[ accompanying rotation of the crankshaft of an engine 1 ]. Moreover, the gas column distinction sensor 
24 generates a gas column distinction signal in the specific location (for example, cylinder [ 1st ] 
compression TDC) of the specific gas column accompanying rotation of the crankshaft of an engine 1 . 
[001 5] Moreover, the limiting current-type oxygen sensor 26 is formed in the exhaust pipe 3 of an engine 
1, and this oxygen sensor 26 outputs a linear detecting signal in proportion to the oxygen density in 
exhaust gas. In addition, the catalytic converter which is not illustrated is arranged in oxygen sensor 26 
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lower stream of a river, and ^^mst gas is purified by this converter. The d^^ting signal of each above- 
mentioned sensor is inputted into an electronic control (henceforth ECU) 40. While ECU40 operates 
considering a dc -battery 15 as a power source and starting an engine 1 with the ON signal of an ignition 
switch 28, feedback control of the air- fuel ratio is carried out during engine operation near the target air- 
fuel ratio (for example, theoretical air fuel ratio) by carrying out increase and decrease of the air-fuel ratio 
correction factor of amendment based on the output signal of an oxygen sensor 26. Moreover, ECU40 
performs abnormality judging processing in a sensor mentioned later, diagnoses the existence of the 
abnormalities of an oxygen sensor 26, turns on an alarm lamp 29 at the time of abnormalities, and warns 
an operator of the purport of an abnormal occurrence. 

[0016] Drawing 2 is the outline cross section of an oxygen sensor 26, and drawing showing the electric 
configuration of ECU40 connected to the oxygen sensor 26. In drawin g 2 , the oxygen sensor 26 
protrudes towards the interior of an exhaust pipe 3, and this sensor 26 is divided roughly into covering 31, 
the body 32 of a sensor, and a heater 33. As for covering 31, stoma 31a of a large number which open the 
inside and outside of covering for free passage to nothing and its peripheral wall is formed in the shape of 
a cross-section KO character. The body 32 of a sensor generates the limiting current corresponding to the 
oxygen density in an air-fuel ratio Lean field, or the carbon monoxide (CO) concentration in an air-fiiel 
ratio rich field. 

[0017] The configuration of the body 32 of a sensor is explained in full detail. In the body 32 of a sensor, 
to the outside surface of the solid electrolyte layer 34 formed in the shape of a cross-section cup, the 
exhaust gas lateral electrode layer 36 fixed, and the atmospheric-air lateral electrode layer 37 has fixed to 
the internal surface. Moreover, the diffused-resistor layer 35 is formed in the outside of the exhaust gas 
lateral electrode layer 36 by the plasma metal spray method etc. The solid electrolyte layer 34 is 
equivalent to an oxygen density sensing element. 



[OMrSflrfHhM^ 

atmospheric-air lateral electrode layer 37, solid state electrode **** 34, the exhaust gas lateral electrode 
layer 36, and diffused-resistor layer 35) of a sensor with the exoergic energy. The heater 33 has sufficient 
exoergic capacity to activate the body 32 of a sensor. In the oxygen sensor 26 of the above-mentioned 
configuration, the body 32 of a sensor generates shade electromotive force at a theoretical-air-fuel-ratio 
point, and generates the limiting current according to the oxygen density of the Lean field from a 
theoretical-air-fuel-ratio point. 

[0019] Moreover, although the body 32 of a sensor can detect an oxygen density in a linear property, 
since the activity temperature requirement of this body 32 of a sensor is narrow, it cannot control an 
active region by heating only by the exhaust gas of an engine 1, while elevated temperature about 650 
degrees C or more is needed for activating this body 32 of a sensor. Therefore, in this example, 
temperature control of the body 32 of a sensor is carried out by heating control of the heater 33 mentioned 
later. In addition, rather than theoretical air fuel ratio, in the field by the side of rich, the concentration of 
the carbon monoxide (CO) which is a unburnt gas changes to a linear mostly to an air- fuel ratio, and the 
body 32 of a sensor generates the limiting current according to CO concentration. 

[0020] The voltage-current property of the body 32 of a sensor is explained using drawin g 3 . As shown in 
drawin g 3 , the current- voltage characteristic shows that the relation between the inrush current to the 
solid electrolyte layer 34 of the body 32 of a sensor proportional to the detection oxygen density (air-fuel 
ratio) of an oxygen sensor 26 and the applied voltage to this solid electrolyte layer 34 is linear. And when 
the body 32 of a sensor is in an active state by temperature T=T1, the condition that it was stabilized that 
it is also with a characteristic ray LI as the continuous line of drawin g 3 showed is shown. In this case, a 
straight- line part parallel to the electrical-potential-difference shaft V of a characteristic ray LI specifies 
the limiting current of the body 32 of a sensor. The change in this limiting current supports the change in 
an air-fuel ratio (namely, Lean Rich), the limiting current increases, so that an air-fuel ratio is on the Lean 
side, and the limiting current decreases, so that an air-fiiel ratio is on a rich side. 

[0021] Moreover, in this voltage-current property, the electrical-potential-difference region smaller than a 
straight-line part parallel to the electrical-potential-difference shaft V is a resistance control region, and 
the inclination of the characteristic ray LI in that resistance control region is specified according to the 
internal impedance (this is hereafter called component impedance) of the solid electrolyte layer 34 in the 
body 32 of a sensor. Since this component impedance changes in connection with a temperature change, if 
the temperature of the body 32 of a sensor falls, the above-mentioned inclination will become small 
according to increase of a component impedance. 

[0022] That is, when the temperature T of the body 32 of a sensor is in T2 [ lower than Tl ], the current- 
voltage characteristic is specified as it is also with a characteristic ray L2, as the broken line of draw ing 3 
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shows. In this case, a straigh^^ part parallel to the electrical-potential-dif^^ice shaft V of a 
characteristic ray L2 specifies the limiting current of the body 32 of a sensor in T=T2, and this limiting 
current's corresponds with the limiting current by the characteristic ray LI mostly. 
[0023] And it sets to a characteristic ray LI, and is the applied voltage Vpos forward to the solid 
electrolyte layer 34 of the body 32 of a sensor. The current which will flow on the body 32 of a sensor if it 
impresses is the limiting current Ipos. It becomes (refer to point Pa of drawing 3 ). Moreover, applied 
voltage Vneg negative to the solid electrolyte layer 34 of the body 32 of a sensor Negative temperature 
current Ineg to which the current which flows on the body 32 of a sensor is not dependent on an oxygen 
density, and is proportional only to temperature if it impresses It becomes (refer to point Pb of drawing 
3). 

[0024] Moreover, in drawing 2 , the bias control circuit 41 is connected to the exhaust gas lateral 
electrode layer 36 of the body 32 of a sensor, and the atmospheric-air lateral electrode layer 37 of the 
body 32 of a sensor is connected to it through the sensor current detector 45 in this bias control circuit 41 . 
The bias control circuit 41 is constituted by DC power supply 42 for positive bias, DC power supply 43 
for negative bias, and the transfer- switch circuit 44. Both the negative side electrode of DC power supply 
42 for positive bias and the forward lateral electrode of DC power supply 43 for negative bias are 
connected to the exhaust gas lateral electrode layer 36. 

[0025] The transfer-switch circuit 44 connects only the negative side electrode of DC power supply 43 for 
negative bias to the sensor current detector 45 in the state of the 2nd switch while connecting only the 
forward lateral electrode of DC power supply 42 for positive bias to the sensor current detector 45 in the 
state of the 1st switch. That is, when the transfer-switch circuit 44 is in the 1st switch condition, DC 
power supply 42 for positive bias carry out positive bias of the solid electrolyte layer 34 of the body 32 of 
a sensor, and the current of the forward direction flows in this solid electrolyte layer 34. 
[0026] On the other hand, when the transfer-switch circuit 44 is in the 2nd switch condition, DC power 
supply 43 for negative bias carry out negative bias of the solid electrolyte layer 34, and the current of the 
negative direction flows in this solid electrolyte layer 34. In this case, the terminal voltage of each DC 
power supplies 42 and 43 is the above-mentioned applied voltage Vpos and Vneg. It corresponds, 
respectively. The sensor current detector 45 detects the current which flows to the current which switches 
from the atmospheric-air lateral electrode layer 37 of the body 32 of a sensor, and flows to a switching 
circuit 44, or its hard flow, i.e., the current which flows the solid electrolyte layer 34. Moreover, the 
heater control circuit 46 carries out duty control of the power supplied to a heater 33 from the dc -battery 
power source VB according to the chip temperature and heater temperature of an oxygen sensor 26, and 
performs heating control of a heater 33. The current (henceforth the heater current Di) which flows at a 
heater 33 is detected by the current detection resistance 50. 

[0027] A/D converter 47 changes the applied voltage (henceforth heater voltage Vh) of the detection 
current (Ipos of drawin g 3 , and Ineg) by the sensor current detector 45, the heater current Ih, and a heater 
33 into a digital signal, and outputs it to a microcomputer 48. A microcomputer 48 is constituted by 
memory 48b which consists of CPU48a which performs various data processing, a ROM, and RAM, and 
controls the bias control circuit 41, the heater control circuit 46, and the fuel-injection control unit 49 
according to a predetermined computer program. 

[0028] The fuel-injection control device 49 inputs said various sensor signals as engine information, and 
detects an intake-air temperature Tarn, the inhalation-of-air negative pressure Pm, the cooling water 
temperature Thw, engine-speed NE, the vehicle speed Vs, etc. And the fuel injection by the injector 6 is 
controlled based on such engine information. Subsequently, actuation of this example is explained along 
with the various control programs performed by CPU48a in a microcomputer 48. In addition, a heater 
electric supply force-control means, the heater electric supply force detection means, the component 
impedance detection means, the abnormality judging means in a sensor, and the degradation judging 
means (heater electric supply force comparison means) are constituted from this example by CPU48a in a 
microcomputer 48. 

[0029] D rawin g 4 is the timing diagram of the heater control in this example, and after energization 
starting to the heater 33 accompanying engine starting, it shows actuation until an oxygen sensor 26 fully 
carries out activity in this drawing. By this example, heater control is divided into control of ** of 
Rawing 4 - ** from the difference between the purpose and the control approach, and each is explained in 
order. In addition, control of** - ** shows the heater control before the activity of an oxygen sensor 26, 
and control of ** shows the heater control after the activity of an oxygen sensor 26. 
[0030] In control of ** immediately after engine starting, the heater voltage of duty is first impressed to a 
heater 33 100% (this is hereafter called all flow control). That is, maximum electric power is supplied to a 
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heater 33 that a heater 33 shmu^e heated for a short time at the time betw^^of a heater 33 and a 
sensing element (body 32 of a sensor) ] the colds. ** The supply voltage to a heater 33 is controlled by 
control of ** to hold heater ** to predetermined target heater ** (for example, 1200 degrees C which is 
heater upper limit temperature) (this is hereafter called power control). That is, if a chip temperature is in 
activation temperature (700 degrees C), since heater ** is uniquely decided from a supply voltage, it 
should just continue supplying predetermined power for holding a heater 33 to fixed temperature. 
However, when a chip temperature is low, a supply voltage required in order to hold heater ** uniformly 
is changed according to a chip temperature. Such a supply voltage big generally is needed that a chip 
temperature is low. So, a supply voltage is controlled by the above-mentioned power control according to 
a component impedance (it has the relation indicated to be a chip temperature and a component 
impedance to drawing 5 ). 

[0031] However, a component impedance exceeds the maximum (for example, 600ohms) which it can be 
very large and can be detected at the beginning [ of power control ] of initiation. Therefore, in the 
detection improper region of a component impedance, the supply voltage to a heater 33 is held at fixed 
power (for example, 60 W) (control of **). And if a chip temperature rises and a component impedance is 
set to 600ohms or less, the power according to a component impedance will be henceforth supplied to a 
heater 33 (control of **). 

[0032] Moreover, in control of **, that the active state of a component should be maintained, feedback 
control (chip temperature feedback control) of the supply voltage to a heater 33 is carried out so that it 
may become a target impedance (******). in addition, a supply voltage is controlled by always 
[ forward ] by which the oxygen sensor 26 has not deteriorated so that a target impedance is set to 30 
ohms (an equivalent for 700 degree C of **♦***). 

[0033] Next, a heater control routine is explained according to drawing 6 . In drawing 6 , CPU48a 
distinguishes whether the execution condition of chip temperature feedback control was satisfied at step 
101 . This execution condition will be satisfied if the component impedance of an oxygen sensor 26 is 
below a target impedance (30ohms). Moreover, CPU48a distinguishes whether the power control 
execution condition was satisfied at step 102. 

[0034] As this power control execution condition, two kinds of conditions are set up according to whether 
an oxygen sensor 26 (the body 32 of a sensor and heater 33) is in the condition between the colds, if an 
oxygen sensor 26 is in the condition between the colds, after starting all flow control (control of ** of 
drawing^ ), when predetermined time has passed, conditions are satisfied, and it is materialized, when it 
was not in the condition between the colds and a heater impedance becomes more than a target heater 
impedance. Thus, the fault rise of heater ** is prevented at the time of engine restart by performing all 
flow control according to the condition between the colds of an oxygen sensor 26. 

[0035] Therefore, if negative distinction of the step 101,102 both is carried out in the time of initiation of 
heater control, CPU48a will progress to step 103 and will perform all flow control of a heater 33 (control 
of**). That is, the heater voltage of duty is impressed to a heater 33 100%. Moreover, if the power 
control execution condition of step 102 is satisfied, CPU48a will progress to step 104 and will perform 
power control (control of ** and **). In this case, if a component impedance is in a detection improper 
region (component impedance > 600ohms) as mentioned above, a supply voltage will be controlled by the 
fixed value (control of **) and a component impedance will become detectable, according to a component 
impedance, the supply voltage to a heater 33 will be controlled to hold heater ** to target heater ** 
(control of **). 

[0036] Then, if the chip temperature feedback control execution condition of step 101 is satisfied, 
CPU48a will perform chip temperature feedback control at step 105 (control of **). At this time, CPU48a 
calculates the control duty DUTY of heater voltage based on the following formula 1 - a formula 3. 
[0037] 

[Equation 1] DUTY=DUTY.I+GP+GI [0038] 

[Equation 2] GP=KP- (Zdc-ZdcT) 

[0039] 

[Equation 3] GI=GI+KI- (Zdc-ZdcT) 

However, "DUTYJ" is [ a component impedance and "ZdcT of the initial value of the control duty DUTY 
and "Zdc"" ] target impedances. In addition, in this example, it may be ZdcT=30ohm before oxygen 
sensor 26 degradation DUTY.I=20%. Moreover, in a proportional and "GI", an integral term and "KP" 
express a proportionality constant, and, as for "GP", "KT expresses an integration constant (this example 
KP= 4.2%, KI= 0.2%). In addition, these numeric values are calculated experimentally and changed 
according to the specification of an oxygen sensor 26. 
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^km^e detection routine performed to drawing ^^mi 



[0040] The component impedance detection routine performed to irawingJZ during chip temperature 
feedback control activation (step 105) in drawin g 6 is shown. Hereafter, it explains according to drawin g 
7 . CPU48a reads the current Im which impressed the predetermined electrical potential difference Vm in 
the component impedance detection region of drawin g 8 at step 201 (for example, -IV), and was detected 
at continuing step 202 in the sensor current detector 45 of drawin g 2 (refer to drawing 8 ). Moreover, 
CPU48a computes the component impedance Zdc from the above-mentioned applied voltage and the 
detection current Im at step 203 (Zdc=Vm/Im). 

[0041] Drawing 9 shows the processed-data operation routine performed by CPU48a every 128ms. In 
drawin g 7 R> 7, CPU48a reads the heater current Ih detected by the current detection resistance 50 of 
draw ing 2 at step 301, and reads heater voltage Vh at continuing step 302. Moreover, it computes the 
heater electric supply force WH by CPU48a doing the division of the heater voltage Vh according to the 
heater current Ih at step 303, and it computing the heater impedance RH (RH=Vh/Ih) and carrying out the 
multiplication of heater voltage Vh and the heater current Ih at continuing step 304 (WH=Vh-Ih). 
Furthermore, CPU48a is annealed 1/64 at step 305, and the heater electric supply force WH anneals it by 
the operation, and it computes a value (henceforth the power average WHAV) using a formula 4. 
[0042] 
[Equation 4] 

WHAV= (63 and WHAVi-l+WH)/64 — drawin g 10 shows modification of a target impedance again. 
This Fig. is explained. First, when degradation has not arisen in an oxygen sensor 26, the target 
impedance is set as 30 ohms. And if degradation arises in an oxygen sensor 26, a component impedance 
will increase in connection with it, and the heater electric supply force will go up in connection with this. 
[0043] By the way, the heater electric supply force needed in order to control to a certain target 
impedance is restored to predetermined power. Therefore, when this supply voltage exceeds this 
predetermined power, it judges with degradation of an oxygen sensor 26, and it changes into the target 
impedance according to degradation. Before an oxygen sensor 26 deteriorates like draw ing 10 , KZdcTO 
(= 30ohms) is set up as a target impedance. And if it deteriorates, if heater electric supply force is one or 
more KWHAV(s) and less than two KWHAV, it will be changed into KZdcTl, if target impedances are 
two or more KWHAV(s) and less than three KWHAV, they will be changed into KZdcT2, and if they are 
three or more KWHAV(s), they will be changed into KZdcT3. 

[0044] In addition, as shown in drawing, it is KWHAV1 <KWHAV2<KWHAV3<KWHAV and is 
KZdcT0<KZdcTl<KZdcT2<KZdcT3. The heater electric supply force judges with an oxygen sensor 26 
being unusual in the heater electric supply force going up to the abnormality judging field (a supply 
voltage more than KWHAV) which goes up further and is shown in drawing. That is, since the air-fuel 
ratio detection range will become narrow if a target impedance is raised, when it becomes the capacity 
limitation of an oxygen sensor 26, it judges with an oxygen sensor 26 being unusual. 
[0045] The target impedance modification routine performed by drawing 1 1 based on drawin g 10 is 
shown. Hereafter, the modification procedure of a target impedance is explained according to drawi n g 
11 . In addition, this Fig. is a flow chart corresponding to step 505 of drawin g 12 mentioned later. First, 
CPU48a distinguishes whether the power averages WHAV are three or more KWHAV(s) at step 401 
(WHAV>=KWHAV3). At this time, if it is WHAV<KWHAV3, it will progress to step 402. Furthermore, 
it distinguishes whether the power averages WHAV are two or more KWHAV(s) at step 402 
(WHAV>=KWHAV2). At this time, if it is WHAV<KWHAV2, it will progress to step 403. It 
distinguishes whether the power averages WHAV are one or more KWHAV(s) at step 403 
(WHAV>=KWHAV1). At this time, if it is WHAV<KWHAV1, it will progress to step 404, and ZdcT is 
set to "KZdcTO", and processing is ended. 

[0046] Moreover, if it is WHAV>=KWHAV1 at step 403, it will progress to step 407, and ZdcT is set to 
"KZdcTl ", and processing is ended. If it is WHAV>=KWHAV2 at step 402, it will progress to step 406, 
and ZdcT is set to "KZdcT2", and processing is ended. If it is WHAV>=KWHAV3 at step 401, it will 
progress to step 405, and ZdcT is set to "KZdcT3", and processing is ended. 

[0047] That is, it is KWHAV 1 <KWH AV2<KWHAV3<KWH A V as mentioned above, and since it is 
KZdcT0<KZdcTl<KZdcT2<KZdcT3, a target impedance is changed according to degradation of an 
oxygen sensor 26. The flow chart of drawing 12 shows the abnormality judging routine in a sensor 
performed by CPU48a for example, in a cycle of 1 second. By this abnormality judging routine, the 
abnormalities in a sensor are judged according to the heater electric supply force WH needed at the time 
of activation of chip temperature feedback control. That is, the heater electric supply force WH which is 
needed at the time of the abnormalities in a sensor in order to hold a chip temperature to desired value (for 
example, 700 degrees C) increases, and a comparison test can be easily carried out to it of forward 
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always. Hereafter, an abnormality judging procedure is explained according to drawing 12 . 
[0048] In drawingJ2 , CPU48a distinguishes whether it distinguished whether predetermined time 
KSTFB (for example, 10 seconds) passed after chip temperature feedback initiation at step 501, and 
predetermined time KAFST (for example, 100 seconds) passed it after the abnormality judging last at 
continuing step 502. Furthermore, CPU48a distinguishes whether the steady operation condition (for 
example, it is an idle state) was continued beyond the predetermined time KSMST (for example, 5 
seconds) at step 503. And if negative distinction of either of steps 501-503 is carried out, CPU48a will 
end processing as it is, and if affirmation distinction of steps 501-503 is carried out altogether, it will 
progress to step 504. 

[0049] CPU48a distinguishes whether the power average WHAV is beyond the predetermined heater 
power decision value KWHAV at step 504 (WHAV>=KWHAV). If it is WHAV<KWHAV at this time, 
CPU48a will consider that he has no abnormalities in a sensor, will progress to step 505, and will change 
the target impedance according to WHAV at step 505. In addition, ZdcT mentioned above serves as a 
target impedance changed at this time. Then, the abnormality judging flag XELER in progress is cleared 
to step 506 "0", and processing is ended. 

[0050] Moreover, if it is WHAV>=KWHAV, CPU48a will progress to step 507, it distinguishes whether 
abnormalities other than a sensor are detected, and if other abnormalities cannot be found, it will progress 
to step 508. And CPU48a distinguishes whether the abnormality judging flag XELER is already set to "1" 
at step 508, and if it is XELER=0, it will set "1" to the abnormality judging flag XELER at step 509. 
[0051] Moreover, if it is XELER=1, CPU48a will progress to step 510 and will turn on the alarm lamp 29 
which expresses an abnormal occurrence as DAIAGU processing. That is, at steps 504-510, when the 
purport of an abnormal occurrence (WHAV>=KWHAV) is distinguished twice in succession, DAIAGU 
processing is carried out. As mentioned above, in this example, in step 503, it distinguishes whether 
operational status is a steady state, and, in addition, distinction of no is performed based on the engine 
engine speed NE and engine engine loads (inhalation-of-air negative pressure Pm etc.) with which the 
steady operation condition here was detected with the fuel-injection control device 49. 
[0052] Thus, operational status is detected for making an exhaust gas temperature decide. In detail, the 
heater electric supply force goes up rather than the predetermined range, probably because the sensor 
deteriorated and the component impedance increased, or because the exhaust gas temperature fell. That is, 
an oxygen sensor 26 fully carries out activity, even if the heater electric supply force is a low battery, 
when an exhaust gas temperature is high, but if it is not a high voltage when conversely low, activity of it 
will not be carried out. For this reason, when an exhaust gas temperature is low, a high electric power 
supply is carried out to a heater. It is for distinguishing to the heater electric supply force and accuracy at 
this time. 

[0053] Above, by this example, when there is no degradation in an oxygen sensor 26, the component 
impedance (chip temperature) of an oxygen sensor 26 carries out feedback control (chip temperature 
feedback control of drawing 6 ) of the supply voltage to a heater 33 so that a target impedance may be set 
to 30 ohms (an equivalent for the chip temperature of 700 degrees C). And when degradation arises in an 
oxygen sensor 26, the target impedance is changed according to the degradation. At this time, when the 
heater electric supply force exceeds a heater power decision value, the abnormality judging in a sensor is 
made, an alarm lamp 29 lights up, and an alarm display is carried out. 

[0054] Thus, the supply voltage to a heater 33 can be controlled by changing into a new target impedance 
the target impedance which shifted with the increment in internal impedance of a component 34, and an 
extremes-of-temperature rise of an oxygen sensor 26 can be prevented by it. Furthermore, in connection 
with this, degradation of the oxygen sensor 26 promoted by extremes-of-temperature rise of an oxygen 
sensor 26 can also be prevented. 

[0055] Furthermore, in this example, since an abnormality judging is carried out when the power which 
shows the condition it not only repeats modification of the target impedance accompanying degradation of 
an oxygen sensor 26, but that the oxygen sensor 26 has reached the limitation in capacity since it has the 
abnormality judging means of an oxygen sensor 26 is supplied to the heater, maintenance of the function 
of an oxygen sensor 26 can be aimed at. Moreover, waste of power can be prevented, when degradation 
progresses and the predetermined range is crossed. 

[0056] Moreover, in this example, since the abnormality judging was limited at the time of steady 
operation (step 503 of drawing 12 ), the effect on the heater electric supply force by the exhaust gas 
temperature can be eliminated, and a proper judgment result can be obtained. In addition, although the 
target impedance is changed into the cascade in this example, you may change into a linear according to 
degradation of an oxygen sensor 26. 
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— 31, ir>"th^:ft:3 2&tft-* 3 3 fc^JMSitS. 

^Srilil-rS#»^/h?L3 1 a&M&ZthX^Zo ±> 

v*&3 2iz&M&v-^mmzt3rtzmmm&, 
<»s»jty y^«i«te*5»ts-iMk«* (co) 

[0 0 17] irviMcff 3 2(D«/*ico^TS¥^5 0 

3 4 ^*a5Ktt. w&ufxmwsm 36^ 

[0 0 18] fc— ^ 3 3tt^fflB«ffiJi3 7rtJCJRSS 

(*«fli«4iji 3 7 , 3 4 , 

mm 3 eAxmwfl&tiim 3 5) sraiHKrt-a. t-^33 




0-26599 



6 



fit, -fe^*ft:3 2SrStt>ft:i-^^+^*fRSa^W 
*ff3 2tta»ffi«Jt^^T»iKjB«^S:«4L. Sft 

[0019] -fe>-y-*ff3 2«sr^s«srii:i»w 

#tt^T&tHU§£ fc^-CfeSiJS, r <D± 3 2 

coApftfKHtPfc: J: «9 -fe > 3 2 <Du&mm*mn * n 

#*T?*>5-SMfcR* (CO) o**#ffifclfcfc#L-C 
f$tfy=Tf^bU, "fe>"^*ft:3 2ttCO»StCJSC 

[0020] 1? 3 2<^*iE-maE^tt^ov>r 

g|3Sr^v>TlftP^i-S 0 0 3t^-r±5fcm8fc-«JE» 
tttt, Sityf2 6(7)fttliiMa (£«SJt) lcJfc« 
20 3 2C0@#®fl¥HJf 3 4^<£>flfEAS«ft 

t> mmftmMnm3 4^<Dmmmt<Dmmmmw) 

T l fcTJStttt«fc:*>5 £ # . m 3 ©S*WtJ: 5 K 
«H4»L 1 ©«BE*V*cW*llDl»»^-fevi»-*<*3 

2<nmftmM*mj£irz> 0 z<Dimmm<Dmm*&mtt: 
<Dmm (Wh, yyf) i^Lt^^ 

y 5 « if U £«Wt# y 

30 [0 0 2 1] r^D@ffi-m^5g^^4^-iBV^T®mf4 

tt, *>1^*#3 2^i3ft*H#*»ft»3 4«7>rt»>r 

^*c^v^bi-5^«>, ir^-y-^3 2co?a«ds<&T 

[0 0 2 2] oS9, -t>-i^*ft:3 2OTftT^T 1 «t 
40 «9 t>^&V^T 2\Z.hZ>b ts «*-«EE4*ttttia3<7)fltolft 

-e«i- J:5fc4*tt»L2-efcor«pfe*ixSo frt^m 

ftVtmL 2©«EWVK3W¥*Iia»«»*T = T 2 
^*5*t5-fe^f-*^3 2C0Pg#@«t^^f 6 
r l 1 J: ^ PS#m« t ti tf-S b 

[0 0 2 3] -t IT, *H4i^L 1(C*5V>T, "fe^^ff 
3 2 <D@tt:mfl?ffii 3 4 (CjEORliPmjEVpos SrEMP-f 
tbtf. ir>-f-*^3 2tCi5Sft^mffi^Pg#m« Ipos t 
*5 (m3<D&P a#fig) o *fc, tVt*flc3 2©i 
50 ftm8?jfJ!3 4tcAoPPApmffiVneg SrHWp-Tixtf. ir 




b#fig) o 

[0 0 2 4] 02^*5V>T, -fe>f-*fr3 2 

Stu IH'MT*IBWIHK4 l»cf±-fe^*«BI»miall6 

4 5 Sr^bT-feV**^ 3 2^*«fl!J««S3 7tfSg&R 
!y^-EI»4 4»CJ:o-C*j**ixTlf^6. jE'<-f T*JHlt 

[0 0 2 5] ^O^i^^ s/^E!K4 4tt, mi®*)® 

z-ftmiz.xiE'<'(Txmm.9L9M4 2<DiEmmm<D&* 

■fe^*««t*ffliaB64 5fcSBBt-T6i:#*c, f§2§Ji9& 
X.^tCT^WT^ffitttSK®8S4 3 0«ftiJ«ffiO^Sr 

yf L E»4 4ds«l«J0Jjix.««tc:fcS»^ IE'* 
^T^ffiB:^m^4 2 riHr 3 2<D@#:iS#PjC/I 

3 4«rjE'<>f T*U 3 4(df^IE^^O 

[0 0 2 6] ^0 »9«I^L^-Y yfEB4 4*S«2ffl 

5!fc**»c*6t§^ *'M7*JBiei««K4 3^B 
»ll»fi3 4Sr^7^U l^@^m^«S3 4|Cl 

2, 4 3 0«S^F-«£Ett±J6<^Bi*P«JEVpos , Vneg IZ. 

*<$3 2<D^fiijm«S3 7 a>6«J!9 yf-EMi 

4 4^at*ts««xtt*©a*rRi^**ts**, o£ 

5, @ft®#?«/i3 4 4:^tt^S«^^db-r^o Sfc, 
b-*SJfflJ[H]&4 6fi, 2 6^^M-^fc- 

^^{c/ECT^^^ymaivB^e fc— * 3 3tctfc*& 

£rtT9 0 t-^3 3CSWllS («T> t — tmffil 

[0 0 2 7 ] A/D^^4 7tt, * >-^®Sft^tti[HlK 
4 5K«fc5tfefcbB8E (03©Ipos, Ineg) s fc — * 
«JKlh, &U<t: — * 3 3<OTODmjE (J^T, t— 
EE V h ^ V N 9 ) &^*/W«^£&UT^>f 

tt, fiSI^l^ifft 5 C P U 4 8 a OM, R 
AM^b^^^^y 4 8 b^ia«9«^tl, BFf£<D = 

i/\f=L—$7K#^MzM\<^47*mnm&± i , t 

-#ffl»l§Ig&4 8XtWMttfM*Kl4 9 «r*JW-r 

'So 

[0 0 2 8] «m«lt»J«li&S4 9tt. aL^^flMRi: 

^vs^^^a-r^>o fit, me>03i^^v««^ 
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T% *W^I)l:oPTv^ ^ n ^ y tV-^ 4 8 rt<?) 
CPU4 8 a M£ J9*tT^n5#ffi^yn^7AtC«i 

4 8ft(DCPU4 8 aJdiO fc-^«*&«^SJ»^S, 
[0 0 2 9] g|4«*:0iJtC*DMt5 t— 9Wim<»9<{ ^ 

10 h-e&9, l^SUcra, iy^»»i:#5t-^3 
3^oii«BB*6«, tt*-fe^2 6dS+^(cffi14i-64 

mv*s Wm^^2 6 <7>?£tttJo fc: — *IM«MSr*U © 
<D»J«i«il*-fe>i^2 6<Dffi1S£<afc — *fSMHiS:«i-o 
[0 0 3 0] jte^v^vttibillftfcfefctaQ^Mfti-t? 
13, 1 0 0%7^— x>f ©t- ^SJE^fc— ^ 3 3K1EP 

20 fc— * 3 SXtftfcttJSHF- (-fe^*ft:3 2) <Z>»Wl*^ 
l«Pltt^3 3Mt^<<, 
3 3Mtfef££;H5 0 @, ®<D%mX*n, fc— *aSrBf3£ 
(«itf, t^iRfiStfc5i20 
Ot) Kfit»-r«J:5* t-* 3 3— <o«|&m*^WJ» 

Bd*&ttflsa& (7oot) [z&ti&K-fmzmmn 

[0 0 3 1 ] ffiLL. «A»J»<OH!*6a4DW:, ^^>-t: e 
ooq) ^i^o t©fc», ^ye^y^ol 

m^K-Cttfc— * 3 3^^«#&«*tt-S«* («* 
(4 N 6 0W) (@o»JW) o ^Lt, m^f- 

40 ads±#b* J f : ^ >tr— y^^* s 6 0 0 Qaitfts 

3»C«|&.$JtS (®OlW») o 

[0 0 3 2] *fc. ®0#J»Tf4, i^OffiM^I 
HW^^bT-y^ (B*flL) ^^^5^5tC 
t-^3 3^«l*^7^-K^^W 

^bLrv^*v^#«f^ttaa^>'if— y>-^^3 o q 

50 [0 0 3 3] 2fctC x mSK'^^-ZW&A — f-^&Wt 
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0!-r5o El6fc:*5^"C, CPU48alt ^75//l0 
^>-t 0 — ^^g^^t 0 — fls* (3 0Q) J^T 

[0034] zcomttmfflmn&Wrk lt^, k**^ 

t26 (ir V1h*^3 2fttft-^ 3 3) tfEJ&RHfctSfc 

2 6 ds»BJ«»-Cfcixtf ^*ii»J«i (HI 4 io 

[0 0 3 5] fitoT, fc— ^ffi(|»COBB*6SW^t5V^T^ 

77^101, 102 frmc&femm £ ttixtf, cpu 

4 8 a te^-T^^l 0 3KLi§^ 3 3<D±>gmm 

0 2O«^W»^fi 1 *« s ^*Sci"«i, CPU48ate 
^ry^l0 4ld^ m^SJfflSr^tT-rS (©, ®<£> 

mm o s&^b/cctp^^^^^-^^^ 

*s*ffl^^r« »f>fyt-^>6 0 0Q) tcfctt 

3 3^<DfltjJ&«^7^flj«isnS (®<DSJ») o 
[0 0 3 6] 0 1 ©aj^M^^f— K 30 

^y^»J«I*tT*fl=*S*iC-rai:, CPU4 8a(t * 

(®0>fffl») o ^ CPU48alt #Ctf>*5Cl 

-ffcS 3 CS^^ fc— * ®/±COfSJ^"X^-7 -{DUTY 

[0 0 3 7 ] 

[^Cl] DUTY = DUTY. I+GP+GI 
[0 0 3 8] 

[ifc2] GP = KP • (Zdc-ZdcT) 
[0 0 3 9 ] 40 
[S3] GI=GI+KI ■ (Zdc-ZdcT) 
(IU TDUTY. IJ (j:ffl«7^-7^DUTYOffl 

#H£* rzdcj liStwyf-^, rzdcTj 

lilS^ ^t'—VlsXX'&Zo *0»jT?fi, DUT 

Y. 1 = 20%, Sftyf2 6*MbJtfrK:fctt5Z d c 
T= 3 0 Q i: LT^So */c, TGPj liltf^, Tg 

1 J TKPJ ttJtfclJt** TKIj tt«^3& 
»£*"t- (*09"e«. KP = 4. 2%, KI=0. 2 
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[0 0 4 0] H7fC|g|6*c:*5V^T, if!7>f-K^$/ 

?mmm'<f<p (^7^105) fcfrtah,s»^f >tr 

-r^o CPU4 8 att^fy^20l-C@8(7)f^y 
tf-lV) , )ic<^f>77 P 2 0 2tg|2(7)tyftift 

aisitt4 5icT*uisnfcm*iinSrtt*iitp aa8# 

KB) o CPU48alt ^77^2 0 3 T*±fEfP 

iDflJEirffcttiflSK I mi^b*K jf^XZ d c 

(Zd c=Vm/lm) 0 
[004 1] 0 9^ CPU48 a tCj: 9 08* Mil 2 8 
m s S^Uff^ tl^)^If-^a»^-f >^to El 
7K:fe5V>T, CPU48alt 3/ 3 0 1 ~e(g] 2 (75 
««H*tti»«;5 0^±9tfttH$n/tfc-^«*l h£SE 
g<^r^7 P 3 0 2tt-^lJEVhri^ 
tPo CPU48a(t X77^3 0 3tt-^t 

EEVh^rt — ^aSEl ht*f tth-^^yt^^y 
*RH£r#fflb (RH = Vh/Ih) , Wl<XTy73 
0 4tt- ^miEVh £ ^fflSttl h ^SSLtt 
-^«l^WH^ffflt^ (WH = Vh • I h) 0 § 
ibK, CPU48a(t 777^3 0 5t*l/64^ 

[0 0 4 2] 
[»4] 

WHAV = (6 3 • WHAVi-1 + WH) /6 4 

If- 2 6tC&MW 5 £CTV>fr^i *»cr4, g^^f-^ 
V*i23 0 QtCR5&<*ift/C^5o ^It, &m j t>-y-2 

[0 0 4 3] fc^H^yt-^CW 
vt-^v^^JE-r^o il0^i5^»i-tyf2 

6^*{bi-Sdftfdtt, KZdcTO (=3 0Q) ^Bffi 

V l^oKWHAV 2*ffir*fctltfKZ dcTlC 
^l^tl, KWHA V 2 «±^OKWHAV 3*lTfe 
tlfiKZd cT2(C^I^^ KWHAV 3JLU_hT*fctt 
tfKZd c T 3 tC3£3g£tb<5o 

[0 0 4 4] #*3, Bfc*i"J:3fc:. KWHAVKK 
WHAV 2 <KWH A V 3 < KWHA Vt* , KZd 
cT0<KZdcTKKZdcT2<KZdcT3f 

(Ml^^KWHAVKi) -£XK-?m 
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[0045] nil jc, a i o icm^^xmnztiz i 

^7D-ft-ht*fc^ 0 Si*. CPU48al^T7 
^4 0 1 tl^fi^IWHA V^KWHAV 3«itfc 
(WHAV^KWHAV3) itM8l|t5„ Z<0 
<k# % WHAV<KWHAV3t'fc^T^/4 0 2 
Kifgfro ££>fc, XTy74 0 2T*®^/^pi?Sl{il:WHAV 
^KWHAV26l±tfc5W (WHAV^KWHA 
V2) £r#UJ8'Ji-5o rcO<t#, WHAV<KWHAV2 
T*fctt«^7 i ^^ P 4 0 3 t^ittfo ^75//4 0 3tl* 
^ffiWHAV^KWHAV 1 EJLh-?fc£ft>S&» (WH 
AV^KWHA v l ) SrWSiJi-^o WHAV 

<KWHAVlt*fc^f5/7 P 4 0 4^i^ Zdc 
T£ TKZdcTOj ^ LT*Qj3aS:J|»Ti~5o 

[0 0 4 6] £/c, ^T77 P 4 0 3WHAV^KWH 
AVlt^tltf^T7^4 0 7l:i^ ZdcT£r l"K 
ZdcTlJ CLt^S^IITtSo ^f^4 0 2t? 
WHAV^KWHAV2tfctl^f'77 P 4 0 6 Kit 
^ ZdcT& TKZdcT2j [CLtM^Tt 
5 C 0 1 TWHAV^KWHAV 3 tfcjlB 

;*^-;y:/4 0 5Kil^ ZdcT£r l"KZdcT3j K 

[0 04 7] 0^19, tfraiOj: 9 1-KWHAV 1 <KW 
HAV2<KWHAV3<KWHAVtfc^ KZdc 
T0<KZdcTl<KZdcT2<KZdcT3 

JStT^JESftSo Bi CPU 

4 8 a^±9«*rJ l»H»!^SItTS*tS-fe>*»*W 

19, *>^JMri*R:tt\ Iftfi^ISI 70 
or) lc^t5/:i6(:M^^t-^MlMH 
jEt^^ndrtll^ltWlftS r. t &X 
%Z>o BIT, Hll 2JcaoT»SW^WS:lftWi-5o 

[0 0 4 8] 01 2fcl:j8V v T\ CPU48aH 
7*50 1T^I7^ - K^y^BB^K^f^PflKS 
TFB 10©) 36SSiabfcd*5^S:*USUb, 

FST (#Jx.tf, 10 0©) dSfiiaLfcd^5**S:*JSiJi- 
5, CPU48alt ^xyT'S 0 3T^tI 

ksmst (Wx.fi, 5©) K±«a(t$ixfcd*5d*S:W 
»H"5« ^LT, ^^^^5 0 1 — 5 0 3<D\,^-ftlfr& 
^femiZtltlli. CPU 4 8 attt<D**«il«r»T 
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u ^7^5 0 1-5 0 3fci£xnj£mn£tititfx 

Ty^5 0 4Kiitf 0 

[0 0 4 9] CPU48 all 77 7/5 0 4T*i^¥ 
ISffiWHAV^^t-^I^WglKWHAVKl 
-?JE>3d»S£» (WHAV^KWHAV^SW Sr^JSUt* 
-So WHAV<KWHAVffctl(l CPU 

4 8 a fit > f I»i I i *4 IT^f ix ^ 5 0 5 Kit 
X7^7 P 5 0 5TWHAVCj£i:fcS^yt o -y 
V^(7)^M^tT9o &*5, H&ifcbfcZ d c Tfi^Oit 

[0 0 5 0] WHAV^KWHAVtfctlil C 

PU4 8 a^^^^r5 0 7fCit^ x tyf^^M 

*^y;/5 0 8^ittf 0 ttt, CPU48alt 
$/^5 0 8tMWJl7 7^XE LER^gEtC Tij K 
hSiX"CV^*^f*»S??BJSi]U XELER = 0X*fe 
*U3\ ^7y7 P 5 0 9Tlfflj|77^XELER(: 
20 r l j ^r-ir-/ h"T5o 

[0 0 5 1] XE LER= 1 "CfctUS, CPU 4 

8 a tt^y^5 1 OKit^, ^T^iittM 

0 4-5 10m (WHAV^KWHAV) 

MZtlZo Strifes «fc 3 fc, *WVtexTyy5 0 

M4 9T^ffi^tt3t^^^^O[Elte^NES^^^ 
30 >Affif (KfttAJEPm*) K£<5^TfTfelx5o 

[0052] rcoJ: 0 muffl&**km-tz><o\*&& 

tfx1&&m7£&-&Z>tctbX~$>Z>o i¥L<fl fc-*tfcl& 

^^f^ aa* is ^ t # tc t - * asffiWE-cfc o 

40 jEflk K EgiJ-t" 5 ft -C fc 5 o 

[0 0 5 3] JW_b*«T*H H*t VU" 2 6 KSfeMb^fc 

ifi) fii^ y^-^yx^ 3 0 Q (ifI7 0 0tt@ 
*»Jt» (B60*fi7-f-K^y^*JlP) t 

50 ^^^^tb5 0 



(8) 
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[0 0 5 4] Z(D£ 0 fc, *f3 4©rt«>fytr^ 

tscimso ~tuc#v\ 2 

6©il*OM«±#|Cj:oTflEJtSix6»«-fe^1»-2 6 
[0 0 5 5] £ <b *«-ef4K*-fe 2 6 

3* t - * f Sixtv^SiSi: £ ti Z> it 

SrBSJk-f 5r fcas-T?*S Q 
[0 0 5 6] *fc, *«Ttt, »**iJSSr«*ate*^ 

[an ^m<ommmm^is^^^mmmwt(D± 

[12 2] HlJcfe^S»*-fe>"9-2 6 0Wfffi#fifcXVE 



10 



20 



14 



[0 3 1 K*"fe^*2 6<D«JE-«jK«FttE|-efc5 0 

[i4] fc-^tt#&m^ffl««)^^-r^^A^^-h 
[85] mm± vt2 6 rt^Kiii^ttii^ 3 4 <d 

So 

[me] i:-^ff^«*»j»*aa^*3»ta7o-^^ — 
[Bi7] *^>f y^x&mmmf&m^&vzyci 
[ins] ^-fev-^2 6<Dmi£-mffi%f&mx*hz> 0 

[12 9] t-*|ft|&«*WiMda«Mfc*«t«7n-- 
[[210] e-^tt^m^O^ftt-B#^^t: 0 -^> 
[[211] gfl(>r Vf-yv^^MAOfa^fettS^n — 

[121 2] ±>vmiiimfe&miznvz7 h 
[«F*ORW] 

2 6-»*tyf (Pfi#«8ES:H*-fe>*) , 3 3-fc 
3 4-^ffli^tLt^i*l«fI, 4 8a- 

18^ y t-^y^tlf^^ LT^C PU, 4 



[121] 
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